Echocardiography of the mitral valve in patients with hypertrophic obstructive cardiomyopathy has revealed an abnormal pattern of movement. The abnormality is characteristic, readily recognized, and can be explained in anatomical and physiological terms. It consists of a sharp reopening of the valve during systole when it should normally remain in the fully closed position. This abnormal movement mirrors the mid-systolic onset of both outflow tract obstruction and mitral regurgitation. It was only absent in the two patients with the disease in whom both mitral regurgitation and outflow tract obstruction were also absent. A second and less striking abnormality was a reduced diastolic closure similar to that seen in mitral stenosis and attributed to slow left ventricular filling. The echo from the septum is also unduly prominent.
. This interdependence suggests that abnormality of mitral valve movement may play a fundamental role in the haemodynamIiics of hypertrophic obstructive cardiomyopathy (Oakley et al., I967) . In order to elucidate the mechanism of dysfunction, the movements of the mitral valve in these patients have been studied by ultrasound echocardiography. 
Technique
Ultrasonic waves are produced by applying pulses of electricity to a piezoelectric transducer suitably placed on the praecordium. Some of the waves strike the anterior cusp of the mitral valve vertically and are reflected back along the same pathway. On arrival back at the transducer, the reflected waves generate secondary electric currents. After suitable amplification, the two pulses deflect an oscilloscope spot enabling the distance of the reflecting surface from the transducer to be recorded either directly by means of a polaroid camera or by feeding the impulses through an inkspray recorder, as described previously (Pridie and Turnbull, I968) .
The equipment used in this study was an Eskoline 20 ultrasonic machine' fitted with a Shackman Polaroid camera. Recordings were also made on a Mingograf2.
Results
Normal mitral valve movement In each cardiac cycle, in addition to the opening and closing movements due to ventricular relaxation and contraction, there is another closing and a second opening movement during ventricular diastole (Fig. i) The second appearance is seen when there is no stenosis but pure mitral regurgitation. In such cases (Fig. 3) the high left atrial pressure and volume which develops at the end of ventricular systole is followed by very rapid passage of blood from atrium to ventricle. The ventricle distends abnormally fast and the anterior cusp returns to its midposition earlier than usual.
The third appearance occurs with mixed stenosis and regurgitation (Fig. 4) Non-rheumatic mitral regurgitation In mitral regurgitation due to ruptured chordae tendineae, an exaggerated rate of mitral valve closure occurs just as in pure rheumatic mitral regurgitation, but, in addition, the excursion of the valve cusp is greater than normal (Fig. 5) Most of the patients did not show this complete mitral valve reopening and reclosure in systole which is marked + + + in the Table. In the majority, reclosure after abnormal opening was only partial at the end of systole, being interrupted by the normal diastole opening movement associated with ventricular relaxation (Fig. 7) . Those showing this pattern are marked + + in the Table. Two patients (P.O. and E.N.) only showed the abnormality of movement after provocation with amyl nitrite. This response shown by + in the Table is illustrated in Fig. 8 . No abnormal systolic opening occurs in the left-hand trace, but systole reopening is present in the right-hand scan which was done after amyl nitrite. These patients also showed a change in the mid-diastolic closure rate of the mitral valve which became slower t F I G. 7 Ultrasound cardiogram from a patient with hypertrophic obstructive cardiomyopathy. The valve reopens in systole to the mid position (arrowed) but closes only slightly before diastolic opening.
after amyl nitrite. This slow return of the cusp to the midway position was seen in several of the patients, and is illustrated in Fig. 7 and 8 , where the valve remains widely open throughout the short diastole.
The sisters of the child with familial hypertrophic obstructive cardiomyopathy (E.N.) were aged 9 and io (Fig. 9 ). Both showed a forward movement of the mitral valve cusp in systole, but neither showed any tendency to reclosure at the time of isometric ventricular relaxation just before the valve opens. However, the forward movement of the cusp is conspicuous and reaches as far as the mid-position which is achieved after atrioventricular pressure equalization in diastole. This is suggestive of an abnormal systolic movement of the cusp. Io) .
A slightly similar but less obvious systolic forward movement of the valve is sometimes seen in patients without hypertrophic obstructive cardiomyopathy. Though similar, the movement is not identical, as it is gradual rather than abrupt. This pattern is like that seen in the pre-amyl nitrite trace in Fig. 8 . The sisters of the girl with proven familial hypertrophic obstructive cardiomyopathy shared this forward movement in systole (Fig. 9 ) which is often seen in patients with increased left ventricular stroke volume and is usually ascribed to movement of the valve ring. It is frequently seen in patients with aortic or mitral regurgitation. The forward systolic movement in hypertrophic obstructive cardiomyopathy differs from this ring movement by the change of direction towards closure in protodiastole.
Augmentation of both the mitral regurgitation, the left ventricular outflow tract obstruction, and the abnormal valve movement by amyl nitrite gives support to their 
